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NOTE: optimization study 

CON: STAGE (1) 10 - 20 deg C; 10 - 20 deg C, 60 psi; 21 hours, 
10 - 20 deg C 
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NOTE: Raney nickel was used 
CON: 15 hours, room temperature 
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NOTE: 2) Raney nickel was used 

CON: STEP (1.1) 15 minutes, room temperature 

STEP (1.2) 10 minutes, room temperature; 50 minutes, 
room temperature; room temperature -> -5 deg C 

STEP (1.3) 10 minutes; 5 hours 

STEP (2) 15 hours, room temperature 
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NOTE: Raney catalyst (CORMIII form) 
CON: STAGE (1) 27 deg C 

STAGE (2) 10 hours, 27 deg C, 120 psi 
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Me' 
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1.1. Ni, NH3, MeOH, 
Water 

1.2. H2 * 
2. HCHO, HC02H, Water 



NOTE: 1) Raney catalyst (CORMIII form), 
CON : STEP (1.1) 27 deg C 

STEP(1.2) 10 hours, 27 deg C, 120 psi 

STEP (2) 16 hours, reflux 
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1.1. Ni, NH3, MeOH, 
Water 

1.2. H2 . 

2.1. HCHO, HC02H, 
Water 

2.2. HC1, Me2CH0H 




HC1 

NOTE: 1) Raney catalyst (CORMIII form), 2) last step: byproduct from 

previous step stays in acid soln.; 
CON: STEP (1.1) 27 deg C 

STEP(1.2) 10 hours, 27 deg C, 120 psi 

STEP (2.1) 16 hours, reflux 

STEP (2. 2) room temperature 
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NOTE: Raney nickel catalyst, ale. solvent can also be used 
CON: room temperature, 20 - 40 bar 
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NOTE: Raney nickel used 
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NOTE: 1) Raney nickel used 
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NOTE: 1) Raney nickel used 
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